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Candidates arc to answer all questions, 

All questions are of equal value, 

You are to show your solution in the space below the question. 
The rovers side of the page may be used if required. 
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Make sure you luvc ti problems in the exam, 

* Use the s]iace below each problem for your solution 

- Use (lie back of previous sheet if more room is required for your solution 

- Please plaee your name at the top of each sheet 

- A list of formulas is printed on ihe last sheet of this exam. 
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1 ) A force F with a magnitude oL' 100 N is applied at the origin. O. of the r-y-z coordinate 
system and acts towards point A. which lias (*,. y, z) coordinates of (3 m. '2m. Sm), 

{a) Write F as a Cartesian vector. 

(b) First) the magnitude of the projection of F onto the x-v plane (Fxy), 

(c) Calculate live astgle between ¥ and Use x-y plane. 
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2) A crane is u-sed to pick up a bundle of logs weighing 1UOO lb while a person pulls to one side 
(o present the load, from swaying, as shown below, 

(a) Find the tensions in the cables AB and BC. 

(b) If the person has a weight of 225 lb and is standing on a surface (such as loose grave]) 
with a relatively low coefficient of static friction (p* - 0.45), will the person be aide to 
stabilize the bundle of logs, or will (he person slip 1 - 



FEO o 


% 


4 

/ 

/ 


V 

1000 % 


& 


&=c> l8 t cos'eS 0 -T[-‘ 6 oas3o * 


■ife = XaL cos 3o j 
"c©S %£. 


CO 


W f o 


3 St'fl 3o“ - foCG Jlfl =0 


ct fciooib 


0 



T; 


Afc 






V 


"M 


^^”fSi, + "i A£ ££>s-3o° - o 


= lOt- 33^ AJo - j ifc 


1 






\ io.v?tia I 


** ^ j 


^ J /]£, 3cD — -^4! 4 . fO w O 

"" m - ni.30 ^b 

% - C Oi *fs>dl! ^ - 7731 i b 


MflM Lodi slip 


e 

* 




r.E, 124 um Ficint r.\*ia 


= G£» 




& 


Student niimc 


Fft£r #4 


3) A 60-lb weight is suspended from three ropes*. (DC, DA, DB). joined at point D, and attached 
to a circular ring. Th e diameter of the ring is 1 II. and the length of each rope is 5 ft. 

(a) If the three angles (a,b,c) are all equal, deiertnine tlie tension in each string. 

(b) if the spring connecting die 60 lb weight to point D lias a spring constant of 480 Ih/fi and 
unstretchcd length of 0.25 ft, what is its current Length? 
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4) Compute the total moment. produced by the 1.2 kN force and the applied 0.5 kK couple 
forces, about point l- 1 . Point P is located at tltc centre of the shaft shown on the lop left 
portion of the diagram. Also determine ihc component ofihis moment about the 0-0' axis. 
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5) Determine the norma) reaction at the roller A and the horizontal and vertical force 
components at pin ti for equilibrium of the member. 
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6) Find die forces in [ttewherc DE, EN^ EM, EL. and EF. 

(Hint: Watch for zero force members and work from the left side of the truss in order to 
minimize having to use the applied forces in your solution,') 
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7) The car hoist allows the car to be driven onlu the platform, after which the rear wheels are 
raised. If the lota! force from both rear wheels is 6kN. determine the force in the hydraulic 
cylinder AB. Negleet the weight of the platform itself Member BCD is a right-angle bell 
crank pinned to the platform at C. (Note; the tire is not directly above the roller at [>) 
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8) A person slands on a block, as shown. The coefficient of static fraction between the person's 
feet and the block isO-5. The coefficient of static friction, between the block and the floor is 
0,25. Assigning the strength of the person is not limiting determine if the person can move 
die block by pulling on the cope. The w-eight of the person is ftOON and the weight of the 
block is 4Q0 N, Assume thaL the center of gravity of the person is at G, 
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